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(54) TOUCH PANEL AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To improve the transparency, make the touch panel 
attractive, and secure manufacturing stability by forming a 
macromolecular layer containing conductive particulates on at least 
one transparent electrode surface. 

CONSTITUTION: On at least one surface of a transparent electrode 
24 formed on a transparent substrate 21, a polymerizable monomer 
or oligomer solution in which conductive particulates are preferably 
dispersed is applied and set by one of heating, ultraviolet-ray 
irradiation, electron-beam irradiation, and ozone exposure to form 
the macromolecular layer 26 containing the conductive particulates. 
At this time, the macromolecular layer 26 is formed preferably by 
incorporating transparent oxide consisting principally of tin oxide or 
ITO of <0.1 fl m primary particle size as the conductive particulates 
in thermoset polysiloxane or photoset acrylic resin. Further, the 
macromolecular layer 26 containing the conductive particulates is 
formed preferably to 0.05-0.35 /imin mean film thickness. 
Consequently the transparency of the touch panel is improved. 



i2S 



LEGAL STATUS 

[Date of request for examination] 03.02.2000 

[Date of sending the examiners decision of 1 8.03.2003 

rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 2003-06591 



rejection] 

[Date of requesting appeal against examiner's 1 7.04.2003 

decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A touch panel characterized by forming a macromolecule layer on the surface of a transparent 
electrode which contained a conductive particle in the whole surface at least in a touch panel which 
consists of transparence substrates which have a transparent electrode of one or more sheets. 
[Claim 2] A touch panel according to claim 1 with which said macromolecule is characterized by being a 
thermosetting polysiloxane or photoresist acrylic resin. 

[Claim 3] A touch panel according to claim 1 characterized by said conductive particle being the 
transparency oxide which uses tin oxide with a primary particle size of 0.1 micrometers or less or ITO as a 
principal component. 

[Claim 4] A touch panel according to claim 1 with which a macromolecule layer containing said conductive 
particle is characterized by being 0.05-micrometer or more average thickness 0.35 micrometers or less. 
[Claim 5] A manufacturing method of a touch panel characterized by forming a macromolecule layer which 
applied a polymerization nature monomer on the surface of a transparent electrode which a conductive 
particle distributed on the whole surface at least, or an oligomer solution, was further stiffened by method 
of heating, UV irradiation, electron beam irradiation, and one of ozone exposure, and contained a 
conductive particle in a touch panel which consists of transparence substrates which have a transparent 
electrode of one or more sheets. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the touch panel excellent in highly transparent and good- 
looking manufacture stability. 
[0002] 

[Description of the Prior Art] Although the touch panel used for an input unit has a difference in detection 
methods, such as a resistance detection method, a capacitive sensing method, and an electromagnetic 
induction type, its structure which consists of transparence substrates which have the transparent 
electrode of one or more sheets is common. As a transparence substrate, the glass plate or PET 
(polyethylene terephthalate) is usually used, and ITO and the tin oxide are used as a transparent electrode. 
A transparent electrode also has the case of whole surface homogeneity, and pattern NINGU may be 
carried out and it may be used. For the feel-of-writing improvement and ****** reason, the pen input 
screen stuck plastic film, and came to take the structure which established the detailed concavo-convex 
side in the surface. Only as an input unit of a simple substance, a touch panel is combined with CRT or 
LCD and is used also as equipment which can carry out information actuation on the display screen 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the touch panel consisted of transparence 
substrates which have the transparent electrode of one or more sheets, although it did not almost have 
attenuation of the quantity of light within a transparence substrate, it had the technical problem that 10% 
or more of quantity of light will be lost by the surface reflection especially by a transparent electrode and 
an air interface. Moreover, it was a big problem, when it was hard to see a panel by surface reflection, it 
used together especially with a display device and it used. When for the ****** reason the anti glare film 
was stuck or the structure which established the detailed concavo-convex field in the surface was taken. 
10 to 20% of quantity of light of the total amount of transparency of light will be lost further, and the 
technical problem that white-faded by surface scattered reflection and display image quality deteriorated 
occurred. 

[0004] As decrease reflective coating, the method of vapor-depositing low refractive-index materials, such 
as magnesium fluoride, and the method of carrying out the multilayer vacuum evaporationo of the material 
with which refractive indexes differ are learned, and it is put in practical use with the spectacle lens etc. 
Moreover, the method of forming a fluorine-containing macromolecule with a low refractive index by 
spreading is also shown. However, the conventional decrease reflective coating material had the fatal 
defect in which location detection could not be carried out. when insulation was high and was especially 
formed on the electrode by the most general resistance detection method. Moreover, the problem was 
shown also in adhesion or surface hardness. 

[0005] Then, this invention solves such a technical problem and the place made into the purpose is located 
in the place which offers the touch panel excellent in highly transparent and good-looking manufacture 
stability. 
[0006] 

[Means for Solving the Problem] The above-mentioned purpose is attained in a touch panel which consists 
of transparence substrates which have a transparent electrode of one or more sheets by a macromolecule 



' layer on the surface of a transparent electrode which contained a conductive particle in the whole surface 
at least being formed. Moreover, in said touch panel, apply a polymerization nature monomer on the surface 
of a transparent electrode which a conductive particle distributed on the whole surface at least, or an 
oligomer solution, and it is made to harden further by method of heating, UV irradiation, electron beam 
irradiation, and one of ozone exposure, and can manufacture by forming a macromolecule layer containing a 
conductive particle. 
[0007] 

[Function] An interface with a refractive-index difference larger [ the reflectivity of light ] becomes large. 
The tin oxide and ITO which are usually used as a transparent electrode have a refractive index as high as 
1 .6 to 1 .7, and its reflection by the interface of a transparent electrode and air is the largest. In order to 
use as decrease reflective coating, it is ideal that the refractive index of a coating material serves as a 
square root of the refractive index of a base material. Although 1.30 or less refractive index is an ideal for 
a count top, since the refractive index of a transparent electrode is high, if it is 1.55 or less refractive index 
of a coating material, a certain amount of effect will be acquired. 

[0008] The thickness used in order to acquire the acid-resisting effect ordinarily is called for by odd times 
of /(wavelength of light)4/ (membranous refractive index), is 0.05-micrometer or more average thickness 
0.35 micrometers or less practical, and 0.07 micrometers or more since it is 0.12 micrometers or less, it is 
more preferably easy to form membranes. The conductive particle added in order to give conductivity is 
the transparency oxide which uses the tin oxide with a primary particle size of 0.1 micrometers or less or 
ITO as a principal component, and if distribution is enough, since thickness is thin, most attenuation of the 
light by absorption of a coat film cannot be found. 

[0009] A polymerization nature monomer or an oligomer solution is applied, and if it is made to harden 
further by the method of heating, UV irradiation, electron beam irradiation, and one of ozone exposure and 
a bridge is made to construct in three dimensions, film reinforcement sufficient also with a thin film and 
adhesion reinforcement will be obtained. As a concrete material, a thermosetting polysiloxane or 
photoresist acrylic resin is mentioned. The solvent which melts a polymerization nature monomer or 
oligomer is an alcoholic system solvent, and does not commit the resin of glass or the film material 
generally used. If a bridge is made to construct in three dimensions in a raw material phase, since it will be 
hard coming to dissolve, it must be made to have to react after spreading and must be made to harden 
[0010] 
[Example] 

(Example 1) Gamma-glycidoxypropyltrimetoxysilane was dissolved in methyl cellosolve, the hydrochloric 
acid of the amount of catalysts was added, and it hydrolyzed by stirring at a room temperature. The 
dispersion liquid of a tin-oxide particle with a mean particle diameter of 80A were mixed there, and the 
amount addition of catalysts of the magnesium perchlorate was carried out further, and it fully stirred and 
considered as spreading liquid. It was a homogeneous sol. even if it carried out the mothball of the 
spreading liquid, it was stable, and precipitation was not seen. 

[001 1] Applied this spreading liquid to the transparent electrode side of a PET film with ITO. and the 
transparent electrode side of a glass plate with the tin oxide by the roll coat method, it was made to dry at . 
70 degrees C, and the siloxane macromolecule layer containing the tin-oxide particle of 0.1 micrometers of 
thickness was formed. Thickness is controllable in about 0.005 micrometers enough. The thin film formed of 
microscope observation checked that it was very precise and homogeneous. With the naked eye, existence 
of a tin-oxide particle was not accepted. The spectral characteristic of the permeability before and behind 
the macromolecule stratification which contained the conductive particle of a glass plate with the tin oxide 
in drawing 1 is shown. It turns out that permeability is improved 10% or more in the wavelength which is 
550nm. Moreover, at 0.5% or less, the degree of overcast also had a high feeling of transparence. 
[0012] Thus, the typical cross section of the touch panel using the produced transparence substrate is 
shown in drawing 2 . As for 21, for a glass substrate and 22. in drawing 2 . a PET substrate; and 23 and 24 
are [ a transparent electrode and 25 ] spacers. Moreover. 26 is a siloxane macromolecule layer containing 
the tin-oxide particle formed by the above-mentioned method. This decrease reflecting layer has electric 



conductivity, and location detection was able to be carried out satisfactory at all as a touch panel of a 
resistance detection method. 

[0013] It was not able to be observed at all, but the yield was good, and cost did not almost become 
CQmparatively high-priced, either, but, as for the unevenness in an input screen, has attained the legible 
touch panel with a feeling of transparence. The dazzle by surface reflection was not sensed almost. 
Moreover, reliability, such as heat, humidity, and light-proof, was also enough. 

[0014] (Example 2) Pulled up at a suitable speed, and heat for 30 minutes, it was made to carry out pattern 
NINGU of the ITO electrode to both sides of a glass substrate, to dip this touch panel completely into the 
same spreading liquid as an example 1, and to harden at 150 degrees C, and the siloxane macromolecule 
layer containing the tin-oxide particle of 0.3 micrometers of thickness was formed. Thickness is 
controllable in about 0.01 micrometers enough. The thin film formed of microscope observation and optical 
evaluation checked that it was very precise and homogeneous. With the naked eye, existence of a tin-oxide 
particle was not accepted. The adhesion of this decrease reflective film is as good as cross cut adhesion 
tests 100/100, and abrasion-proof nature is steel wool of #0000 1kg/cm2 A blemish was not accepted 
even if it carried out 10 ****s, applying a load. Moreover, abnormalities were not accepted in the dropping 
experiment of alcohol, an acid, alkali, and a detergent. 

[0015] Thus, the typical cross section of the touch panel of a capacitive sensing method using the 
produced glass substrate is shown in drawing 3 . In drawing 3 ,21 is a decrease reflecting layer which 
consists of a siloxane macromolecule layer in which a glass substrate and 23 contained the ITO electrode 
in, and 26 contained the tin-oxide particle. As a touch panel of a capacitive sensing method, location 
detection was able to be carried out satisfactory at all. Moreover, with the pencil of 2H, a blemish was not 
able to be given to the surface. The degree of hardness which does not have a use top problem in a nib to 
the exclusive pen which used Dirline was obtained. When LCD and the touch panel which have a back light 
were combined, the brightness in the display surface improved from conventional 50 candelas to 60 
candelas. Most luminance distribution within a field was not observed, but the bright good-looking panel has 
been attained. 

[0016] The reliability trial was performed to this touch panel. Separating in the high-humidity/temperature 
trial of 1000 hours in 50 degrees C and 90%RH, it did not generate and the crack etc. did not generate 
YAKE, either. Moreover, abnormalities were not accepted in the spalling test (-20 degrees C, 25 degrees C, 
and 60 degrees C). Abnormalities were not accepted in the daylight exposure test of 20000 Langley. 
[0017] (Example 3) 3-meta-acryloxyprophyltrimethoxysilane was dissolved in ethylcellosolve, the 
hydrochloric acid of the amount of catalysts was added, and it hydrolyzed by stirring at a room 

temperature. The dispersion liquid of an ITO particle with a mean particle diameter of 200A were mixed 

✓ 

there, and the amount addition of catalysts of the benzophenone was carried out further, and it fully stirred 
and considered as spreading liquid. Spreading liquid was a homogeneous sol, when saving it in the cool 
place, it was stable, and precipitation was not seen. 

[0018] In the yellow room, this spreading liquid was applied to the transparent electrode side of a PET film 
with ITO, and the transparent electrode side of a glass plate with the tin oxide by the roll coat method, and 
membranes were formed. After heating at 50 degrees C for 3 hours, 1J irradiated ultraviolet rays and it 
considered as the acrylic siloxane macromolecule layer containing the hard high ITO particle of adhesion of 
0.08 micrometers of thickness. Thickness is controllable in about 0.005 micrometers enough. The thin film 
formed of microscope observation checked that it was very precise and homogeneous. With the naked eye, 
existence of an ITO particle was not accepted. The adhesion of this decrease reflective film is as good as 
cross cut adhesion tests 100/100, and abrasion-proof nature is steel wool of #0000 1kg/cm2 A blemish 
was not accepted even if it carried out 10 ****s, applying a load. Moreover, abnormalities were not 
accepted in the dropping experiment of alcohol, an acid, alkali, and a detergent. 

[0019] When the touch panel of a resistance detection method with the same structure as an example 1 
was assembled, it has been improved 10% or more and the whole-line permeability as a touch panel became 
89%. Moreover, at 1% or less, the degree of overcast also had a high feeling of transparence, when LCD and 
the touch panel of a reflective mold were combined, the brightness in the display surface was markedly 



• alike, and has been improved, and the legible good-looking panel has been attained. The reliability trial was 
performed to this touch panel with LCD. Separating in the high-humidity/temperature trial of 1000 hours in 
50 degrees C <*nd 90%RH, it did not generate and the crack etc. did not generate YAKE, either. Moreover, 
abnormalities were not accepted in the spalling test (-20 degrees C, 25 degrees C, and 60 degrees C). 
Abnormalities were not accepted in the daylight exposure test of 20000 Langley. 

[0020] (Example 4) Acrylic oligomer was dissolved in the alcoholic system solvent, the dispersion liquid of 
an ITO particle with a mean particle diameter of 400A were mixed, and it fully stirred, and considered as 
spreading liquid. Spreading liquid was a homogeneous sol, when saving it in the cool place, it was stable, 
and precipitation was not seen. 

[0021] In the yellow room, this spreading liquid was applied to the transparent electrode side of a PET film 
with ITO, and the transparent electrode side of a glass plate with the tin oxide by the roll coat method, and 
membranes were formed. After heating at 50 degrees C for 2 hours, with the acceleration voltage of 200 
kilovolts, an electron ray is irradiated, and was stiffened, and it considered as the acrylic macromolecule 
layer containing the hard high ITO particle of adhesion of 0.1 micrometers of thickness. Thickness is 
controllable in about 0.005 micrometers enough. The thin film formed of microscope observation checked 
that it was very precise and homogeneous. With the naked eye, existence of an ITO particle was not 
accepted. The adhesion of this decrease reflective film is as good as cross cut adhesion tests 100/100, 
and abrasion-proof nature is steel wool of #0000 1kg/cm2 A blemish was not accepted even if it carried 
out 10 ****s, applying a load. Moreover, abnormalities were not accepted in the dropping experiment of 
alcohol, an acid, alkali, and a detergent. 

[0022] When the touch panel of a resistance detection method with the same structure as an example 1 
was assembled and the anti-glare film was stuck on the PET film surface, the whole-line permeability as a 
touch panel has been improved, and it became 85%. Moreover, there is reflected [ no / outdoor daylight ] 
and the legible good-looking panel has been attained. Moreover, reliability, such as heat, humidity, light- 
proof, and **-proof, was also enough. 

[0023] (Example 5) The alcoholic solution "transparence antistatic coating liquid P104" (Chichibu Cement 
Co., Ltd. make) which the 100A antimony content tin-oxide ultrafine particle is distributing from the mean 
particle diameter of 50A and which a siloxane system low-molecular dissolved was applied to both sides of 
a glass plate with the tin oxide by dipping. Membranes are formed by part for 20cm/in raising speed, and 
you heated for 30 minutes and made it established at 80 degrees C. Since it was 0.06 micrometers, 
thickness forms membranes in piles by part for 20cm/in raising speed further, at 160 degrees C, was 
heated for 30 minutes and stiffened. Thickness was set to 0.12 micrometers and the outstanding decrease 
reflection effect was shown. The adhesion with the glass substrate of the siloxane macromolecule layer 
containing this tin-oxide particle is as good as cross cut adhesion tests 100/100, and abrasion-proof 
nature is steel wool of #0000 1kg/cm2 A blemish was not accepted even if it carried out 10 ****s, applying 
a load. Moreover, abnormalities were not accepted in the dropping experiment of alcohol, an acid, alkali, and 
a detergent. 

[0024] The whole-line permeability of the obtained glass substrate has improved 93% from 88%. Moreover, 
the degree of overcast was also 0.2% and its feeling of transparence was high. When the touch panel of a 
resistance detection method with the same structure as an example 1 was assembled using the PET film 
which gave the transparent electrode of ITO to one side and gave the anti-dazzle coat to the rear face, it 
has been improved 5% or more and the whole-line permeability as a touch panel became 85%. Moreover, at 
1% or less, the degree of overcast also had a high feeling of transparence, when LCD and the touch panel 
of a reflective mold were combined, the brightness in the display surface was markedly alike, and has been 
improved, and the legible good-looking panel has been attained. The reliability trial was performed to this 
touch panel with LCD. Separating in the high-humidity/temperature trial of 1000 hours in 50 degrees C and 
90%RH, it did not generate and the crack etc. did not generate YAKE, either. Moreover, abnormalities were 
not accepted in the spalling test (-20 degrees C, 25 degrees C, and 60 degrees C). Abnormalities were not 
accepted in the daylight exposure test of 20000 Langley. 

[0025] (Example 1 of a comparison) "Transparence antistatic coating liquid P104" (Chichibu Cement Co., 



• Ltd. make) was applied to both sides of a glass plate with the tin oxide by dipping like the example 5. 
Membranes are formed by part for 10cm/in raising speed, and it heated for 30 minutes and was made to 
harden at 160 degrees C. Thickness was 0.04 micrometers, and although the decrease reflection effect was 
slightly shown in the short wavelength side, the whole-line permeability of this glass substrate was 
changeless with 88%. In observation by the naked eye, the improvement in clear visibility was not accepted 
with the degree from which the tint changed slightly. 

[0026] (Example 2 of a comparison) After forming in both sides the siloxane macromolecule layer which 
contained the tin-oxide particle of 0.3 micrometers of thickness in the glass substrate with an ITO 
electrode by the same method as an example 2, membrane formation was made into the thickness of 0.6 
micrometers of repeats once again. The whole-line permeability of this glass substrate fell slightly, and the 
interference fringe which the peculiar color attached was observed. 

[0027] (Example 3 of a comparison) Gamma-glycidoxypropyltrimetoxysilane was dissolved in methyl 
cellosolve, the hydrochloric acid of the amount of catalysts was added, and it hydrolyzed by stirring at a 
room temperature. The dispersion liquid of an ITO particle with a mean particle diameter of 0.12 
micrometers were mixed there, and the amount addition of catalysts of the magnesium perchlorate was 
carried out further, and it fully stirred and considered as spreading liquid. Although spreading liquid was a 
homogeneous sol after stirring, 1 hour after, precipitation was seen. 

[0028] Applied the spreading liquid immediately after this stirring to the transparent electrode side of a 
glass plate with ITO by the roll coat method, it was made to dry at 120 degrees C, and the siloxane 
macromolecule layer containing the ITO particle of 0.12 micrometers of average thickness was formed. The 
whole-line permeability of this glass substrate fell to 80% from 88%, and its degree of overcast was also as 
high as 10%. 
[0029] 

[Effect of the Invention] As stated above, according to this invention, formation being possible and the 
touch panel excellent in highly transparent and good-looking manufacture stability were able to be easily 
offered by offering the transparent electrode which carried out the laminating of the macromolecule layer 
containing a conductive particle with the outstanding decrease reflection effect. They were detection 
precision and the thing which suits practical use also in reliability. Since a bill-of-materials top is not 
different from the former at all, the touch panel of this invention can acquire a big effect immediately by 
installation of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is spectrum drawing showing the spectral characteristic of a reflection factor of the glass 
plate with the tin oxide in this invention. 

[Drawing 2] It is the cross section which expresses typically the concept of the touch panel in the example 

1 of this invention. 

[Drawing 3] It is the cross section which expresses typically the concept of the touch panel in the example 

2 of this invention. 
[Description of Notations] 

1 1 Spectral characteristic curve of a glass plate with the tin oxide 

1 2 Spectral characteristic curve of the glass plate with the tin oxide in which the macromolecule layer 

containing a conductive particle was formed 

21 Glass substrate 

22 PET substrate 

23 .'. Tin~oxide electrode 

24 ITO electrode 

25 Spacer 

26 Macromolecule layer containing a conductive particle 
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